

PATENT 

CMS 370068-2120 
5th Draft 
5/2/88 



WE CLAIM: 



1. 



A hapten of formula I 



i 1 

<:h 



l m 



(CH 2>n 



C(H) 



(I) 



(CH 9 ) ! 
2 9 



wherein 



and R 2 may be /the same or different and each is 
a side chain of a naturally occurring amino acid, a hydroxy 
containing side chain of aj naturally occurring amino acid 
wherein said hydroxy group! may be glycosylated, 
phosphorylated, sulphonyl^ted or protected by a hydroxy 
protecting group, a primary— am4do containing side chain of a 
naturally occurring amirfd acid wherein said amido group may be 
glycosylated, or (C^O^) ilkyl , -CH 2 CH (C0 2 H) 2 , - (CH 2 ) 2 S (0) CH 3 , 
-<CH 2 ) 2 S(0) 2 CH 3 , -(cLU 2 or -<CH 2 ) 3 0NHC (=NH) NH 2 ; 



m, n and q 



be 



rame or different and each 



is 0 or an integer fromll to 10 and r is 0 or 1 provided that 
if r is 1, then thereVis/ no bond between X and the carbon 



bonded to R 2 ; 



A is 



p-z 
A 



V 



1' 



V 



c-z 



3' 



H 
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or 



OH 

i 

B-Z 



6' 



V. is 0 or S; 

V- is 0 or a lone pair of electrons; 

l 

V 3 and V 4 are Off or NH^ ; 

W- is OH, NH., SH or H; 

I 

W 2 is 0 or a lone pair of electrons; 
X is hydrogen , ^oxygen , amino, amino protected by a 
protecting group selected from the group consisting of 
terminal amino protecting groups, amino bonded to the C 
terminus of a naturally /occurring amino acid to form a 
peptide bond, amino bonded to the C terminus of a peptide to 
form a peptide bond, said amino acid and peptide being 
unprotected or protej^edN^y said protecting group, or X is 
alkene, (C^-Cg) alkyl , / (C^-Cg) alkoxy , phenyl, phenoxy, 
cyclohexyl, phenyltihi/o, phenylsulf inyl or phenylsulfonyl 
wherein the aforementioned phenyl groups may be unsubstituted 



or mono-, di- or t 



[sut)lstituted by halogen, (C^-C^ ) alkyl , 



( c 1 * c 4 > alkoxy or (C| -C' 4 ) aslkoxycarbonyl ; 

Y is hydrogen, cafc±>oxyl, carboxyl protected by a 
protecting group selected from the group consisting of 
terminal carboxyl protecting groups, a carbonyl bonded to 



the N terminus of 



a naturally occurring amino acid to form a 



to form a peptide 



peptide bond , carhonyl bonded to the N terminus of a peptide 



bond, said amino acid and peptide being 
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protected or unprotected by said! protecting group, or Y is 
(C^-Cg ) alkyl , (C^-C^) alkoxy , phenyl, phenoxy, cyclohexyl, 
phenylthio, phenylsulf inyl or phenylsulf onyl wherein the 
aforementioned phenyl groups may be unsubstituted or mono- 
di- or trisubstituted by halogen, (C^-C^) alkyl, 
( C 1 " C 4 ) alkoxy or (C^-C^ ) alkoxycarbonyl ; 
and wherein 

each of said substituents R^^ , R 2 , X and Y may be 
unbound or bound to one or more of said remaining 

/ 

substituents R^ , R 2 , X and Y /and if bound, then by a 
covalent bond or a linker moiety selected from the group 



T. 



consisting of - (CH 2 ) s -S-S^(GH 2 ) t « , -(CH 2 ) t -, -S- (CH 2 ) t ~S- , 
-(CK 2 ) s -S-(CH 2 ) t -, -(<V) -CH=CH-(CH 2 ) t -, -(CH^ 
-NH-CO-(CH 2 ) t -, -(CH 2 /-NhJ(CH 2 ) t - and - <CH 2 ) g -0- (CH 2 > fc -; 

Z l' Z 2' Z 3' Z 4 ' ?5 anc * Z 6 ma ^ k e unbound or bound 
to said linker moiety; ana if unbound is 0, NH, CH 2 or S, 

Z 2 is 0, NH or CH 2 , 

Zg are 0 or CH 2 prov 

and if is OH, the 

of said substituents 



Z 3 is 



CF 2 or CF 2 C0 and 7,^ and 



t 



ided/that if Z^ is 0 or NH and if is 0 
s either 0 or r is 1 and at least one 
'R 2 , X or Y is bound- to one or more of 



said remaining substituents R^ , R 2 , X and Y and further 
provided that if Z^ is/CH 2 and if V 3 is OH, then r is either 



0 



or r is 1 and at least/ one of said substituents R 1 , R 2 , X or Y 
is bound to one or mote of said remaining substituents R^ , R 2 , 
X and Y; and if bound Z^ and Z 2 are N or CH, Z^ is CF or CFCO 
and Z^, Z 5 and Z g arje CH and further provided that if Zj , Z 2 , 
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Z->, Z,, Z_ or Z, is bound to /said linker moiety, it is 

o 4 D b / 

covalently bound to said linger moiety by substitution at an 
appropriate atom of said liijQcer moiety; and 

s and t may be th^ same or different and each is 0 
or an integer from 1 to 10 junless the linker moiety is 

~^ CH 2*t~ * n w ^^ c ^ case t is an integer from 1 to 10. 

2. An immunogen /capable of eliciting a catalytic 

antibody comprising : 

(a) a haptepi of formula I as claimed in claim 1; and 



r 

J : H 



wherein 



claim 1; 



(b) a suitable carrier molecule. 



3 . A hapte 



claim 1 having formula IA 



X-CH 



T is 




(IA) 



CH-Y 



, RJ, X and Y and are as defined in 



or 



OH 

i 

B; 
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f. 



V, , V of V.. V At W. and Wi are as defined in claim 1; 
1 ' 2 3 4 1 2 



Z is Z 1# Z 2 , Z 3 , Z 4 , Z 5 /or Z c as defined in claim 1; 



and 



L is N or CH in the linker moiety as defined in 
claim 1. 



4. The hapten of claim 3 wherein in formula IA, R 1 
and R 2 are -CH 2 ~ or -CH 2 CH 2 - Jn& the linker moiety is 
-CH 2 -CO-N-CH 2 -, -CH 2 -N-CH 2 -y-GH 2 -CH-S- or -ortho-pheny 1- 



CH-CH 2 -. 



5. A hapten of/ claim 1 having formula IB f 



R 



X-CH- (CH^) 

2 m 



in claim 1. 



II 

A is S — 

II 




(IB) 



wherein R^ , lR->/|^> Y, A, m, n and q are defined as 



6. A hapten off claim 1 wherein formula I, 
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7. A hapten of claim 



wherein V 2 and W 2 are 0 and 



Z 2 is NH. 



8. The hapten of claim 7 which is 
aminomethanesulfonamidylalanyli acid. 



9. A hapten of claim 1 wherein formula I, A is 



CH 2 . 



r 



CH 2 . 



V 
I 

c 

1 

H 



10. A hapten of claim 9 wherein is OH and is 




11. A hapten declaim 9 wherein is NH 2 and Z^ is 



12. A hapten (of claim 1 wherein A is 



O 

i| 

C 



13. A hapteift of claim 12 wherein Z^ is CF^ 
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14. The hapten of claim 13 which is 

i 

5- (serinyl) amino 3, 3 difluoro 4-oxo 6-hydroxy heptanoic acid. 



15. The hapten of claim 1 wherein A is 



Si 
J 

OH 



- Z 



O. 



16. A hapten of cl/aim 15 wherein is OH and Z^ is 



CH 2 . 



17. A hapten of claim 16 wherein is OH and Z^ is 



18. The hapterf ©f claim 17 which is 
3- (aminomethyldihydroxys'iljyl) propionic acid. 



19 . A hapten 




1 wherein A is 



20. A hapterj of claim 19 wherein Z, is 0. 
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21. The hapten of claim 20 which is 
(S) -lactate-1- (R) -amino-2-phenylethane boronate • 



22. A hapten according to claim 1 which is selected 



from the group consisting of 



CH 0 OH 
I 1 



CH(OH) CH 



Ala-NH-CH - A - CH-CO-Thr-Thr-Asn-Tyr-Cys , 



i . ii 



CH(Q>H)CH 0 CH(0H)CH o 
Ala-Ser-NH-CH /-A - CH-CO-Thr-Asn-Tyr-Cys , 

CH(OH)CH~ CH(0H)CH o 

i 3 i 3 

Ala-Ser-Thr^-NH-CH - A - CH-CO-Asn-Tyr-Cys and 



i -• 



CH(OH)CH_ CH 9 C0NH 9 



Ala-Ser/Thr-/Thr-NH-CH - A - CH-CO-Tyr-Cys , 



wherein A is as defined i 




23. A haptan according to claim 1 which is 



CH(OH)CH- 

Cys-Leu-Arg-'rfyr-Ser-NH-CH - A - CH 2 -CO-Thr-Val-Cys 



wherein A is as defined in claim 1. 
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/ 



24. A hapten according to claim 23 having a 
-turn configuration mimicking thef configuration of native 



0 

protein wherein the sulfur atoms in the two terminal 
cysteine residues are joined to fopn a disulphide bridge. 



25. A hapten according! to /claim 5 of formula IC 



O 

li 

CH 3 -C-N 



wherein , R 2 , A, Y and q are ap defined in claim 5. 

26. A boron-containing hapten of formula II 




(IC) 



(ID 



C(H) 



(CH 0 ) 
z n 



wherein 

R 1 and R 2 may be /the same or different and each is 
side chain of a naturally /occurring amino acid, a hydroxy 
containing side chain of A naturally occurring amino acid 
wherein said hydroxy group may be glycosylated, 
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phosphorylated, sulphonylated or protected by a hydroxy 
protecting group, a primary amido /containing side chain of a 
naturally occurring amino acid wherein said amino group may be 
glycosylated or (C^-C^ ) alkyl , -CHjCH (C0 2 H) 2 , - (CH 2 ) 2 S (0) CH 3 , 
-(CH 2 ) 2 S(0) 2 CH 3 , "(CH 2 ) 3 NH 2 or j (CH 2 ) 3 0NHC (=NH) NH 2 ; 

V is 0, CH 2 or Np; 
X is hydrogen, oxygen, amino, amino protected by a 
protecting group selected frony the group consisting of 
terminal amino protecting groups, amino bonded to the C 
terminus of a naturally occurring amino acid to form a peptide 
bond, amino bonded to the C /terminus of a peptide to form a 
peptide bond, said amino acid and peptide being unprotected or 
protected by said protecti/yggtroup, or X is alkene, 
(C^-Cg) alkyl, (C^-Cg ) alkoi* or phenyl, phenoxy, cyclohexyl, 
phenylthio, phenylsulf inyl/ o^\phenylsulf onyl wherein the 
aforementioned phenyl grcyips' may be unsubstituted or mono-, 
di- or trisubstituted by jnaaogen, (C^-C^ ) alkoxy or 
(C^-C^ ) alkoxycarbonyl ; 

Y is hydrogen ,/ carboxyl , carboxyl protected by a 
protecting group selectefd from the group consisting of 
terminal carboxyl protecting groups, a carbonyl bonded the N 
terminus of a naturally/ occurring amino acid to form a 
carbonyl bonded to the/N terminus of a peptide to form a 
peptide bond, said ami/no acid and peptide being protected or 
unprotected by said {protecting group, or Y is (C^-C g ) alkyl, 
(C 1 -Cg) alkoxy , or phenyl phenoxy, cyclohexyl, phenylthio, 
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phenylsulf inyl or phenylsulfonyl wherein the aforementioned 
phenyl groups may be unsubstiftuted or mono-, di- or 
trisubstituted by halogen, (i^-C^ ) alkyl , (C^C^ ) alkoxy or 
(C^-C^ ) alkoxycarbonyl ; and wherein 

Z is 0, CK 2 pr NH; 

m is 0 or an integer from 1 to 10; 
n is 0 or ft; and 

q is 1 oy 2 provided that if q is 2, then there 
is no bond between X and the carbon bond to Z. 



2. 



27. The hapten* of claim 26 wherein m is 0 and q is 




28. The hapten of claim 27 which is (R)-2- 
hydroxymethyl-2-hydroxypropionic acid diol-l-amino-2- 
phenylethaneboronate . 



29. A hapten according to claim 26 wherein 

R^ is selected/from the group consisting of 



CH 2 OH and CH(OH)CH 3 , 



CH(OH)CH 3 and CH 2 CONH 2 , 



X is sele 



bonded to the C terminus 




R 2 is sel^ct^d from the group consisting of 



e group consisting of amino 



ine , amino bonded to the C 



terminus of serine in yhe dipeptide Ala-Ser, amino bonded to 
the C terminus of threonine in the tripeptide 
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Ala-Ser-Thr and amino bonded to the C terminus of threonine 
in the polypeptide Ala-Ser-Thr-Tnr and 

Y is selected from the group consisting of 
carbonyl bonded to the N terminus of theronine in the 
polypeptide Thr-Thr-Asn-Tyr-Cys J carbonyl bonded to the N 
terminus of threonine in the polypeptide Thr-Asn-Tyr-Cys , 
carbonyl bonded to the N terminus of asparagine in the 
tripeptide Asn-Tyr-Cys and carbonyl bonded to the N terminus 
of tyrosine in the dipeptide Tyr-Cys . 



30. A hapten accofdi: 



claim 26 wherein is 



CH(0H)CH.j/ is H, X is amipo bonded to the C terminus 
of serine in the polypeptid^ Cys-Leu-Arg-Tyr-Ser and Y is 
carbonyl bonded to the N tqdrminus of threonine in the 
tripeptide Thr-Val-Cys . 



31. A hapten according to claim 30 having a 
^ -turn configuration mimicking the configuration of native 
protein wherein the sulfur atoms in the two terminal cysteine 
residues are joined to form a disulphide bridge. 



32. An immunogen capaLle of eliciting a catalytic 



antibody comprising: 



(a) a hapten 



27; and 




formula II as defined in claim 



(b) a suitable carrier molecule. 
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wherein 



33. A phosphous conta/ining hapten of formula III 



X-CH - 



I m 



0 

II 
P 

i 

o 




- Y 



(CH 2 , n 



(III) 



and R 2 may /be the same or different and each 
is a side chain of a naturally occurring amino acid, a hydroxy 
containing side chain of a naturally occurring amino acid 
wherein said hydroxy group^may be glycosylated, phosphorylated , 
sulphonylated or protected by a hydroxy protecting group, a 
primary amido containing /side chain of a naturally occurring 
amino acid wherein sa^rff^mido group may be glycosylated or 
(C 1 -C 4 )alkyl, -CK^Cfl (CO^H) 0 , - (CH 0 ) 0 S (O) CH^ , - (CH 0 ) 0 S (O) 0 CH^ , 



2' 2 



2' 2 



-(CH 2 ) 3 NH 2 or -(CHL) 3 01fiC(=NH)NH 2 ; 



X is hydrogen Xamino , amino protected by a 



protecting group 
terminal amino pr 



seledted fXom the group consisting of 
>tjcj:irig groups, amino bonded to the C 
terminus of a naturally occurring amino acid to form a 
peptide bond, amino bonded to the C terminus of a peptide to 
form a peptide bond; said amino acid and peptide being 
unprotected or protected by said protecting group, or X is 
alkene, (C^-Cg ) alkyl , (C^-Cg) alkoxy , or phenyl, phenoxy, 
cyclohexyl, phenylfthio, phenylsulf inyl or phenylsulf onyl 
wherein the af orenentioned phenyl groups may be unsubstituted 
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or mono 



di- or trisubstituted by Aalogen, (C^C^) alkyl , 



(c i" c 4 )alkoxy or ( c 1 - c 4 ) allcox y carbc j 



Y is hydrogen, car boxy 1, 
protecting group selected from the 



carboxyl protected by a 
group consisting of 



terminal carboxyl protecting groups, a carbonyl bonded to 
the N terminus of a naturally occurring amino acid to form a 



peptide bond, carbonyl - bonded to t 



le N terminus of a peptide 



to form a peptide bond, said aminoj acid and peptide being 
protected or unprotected by said protecting group, or Y is 
(C 1 -C 9 ) alkyl, (C^-Cg ) alkoxy , or phenyl, phenoxy, cyclohexyl, 
phenylthio, phenylsulf inyl or ^.^lylsulfonyl wherein the 
aforementioned phenyl groups may /be unsubstituted or mono-, 
di- or trisubstituted by hajtoger^ (C 1 »C 4 ) alkyl , (C 1 -C 4 ) alkoxy 
or < C 1 " C 4 ) alkoxycarbony 1 ; 

Z is O or NH; an| 

m and n may be the same or different and each 
is 0 or an integer from 1 to ID. 



34. An immunogen capable of eliciting a catalytic 



antibody comprising : 



33; and 



(a) a hapten of formula III as defined in claim 



(b) a suitable carrier molecule. 



35 . A catalytic 
comprising the hapten of c 




ody elicited by an antigen 
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36. A catalytic antibody elicited by an antigen 
comprising the hapten of claim 26. 



37. A catalytic antibody elicited by an antigen 
comprising the hapten of claim 33. 



38. A catalytic antibody which can catalyze a 
chemical reaction of interest arm which is elicited through in 
vitro or in vivo techniques by an antigen comprising the 
hapten of claim 1, said catalytic antibody having been 
prepared by a process comprising the steps of: 

(a) exposing cells capable of producing 
antibodies to said antigeri and thereby generating antibody 



producing cells; 



(b) hybrldiz 



said antibody producing cells 



with myeloma cells and 



hereby generating a plurality of 



hybridoma cells each producing monoclonal antibodies; and 

(c) scre^iA/g said plurality of monoclonal 
antibodies to identify a monoclonal antibody which catalyzes 
said chemical reaction ofl interest. 



39. A catalytic antibody which can catalyze a 
chemical reaction of interest andAWhich is elicited through in 
vitro or in vivo techniques by Am antigen comprising the 



hapten of claim 26, said catal'yyic antibody having been 
prepared by a process comprising the steps of: 
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(a) exposing cells capable of producing 
antibodies to said antigen and thereby generating antibody 
producing cells; 

(b) hybridizing saiffl antibody producing cells 
with myeloma cells and thereby generating a plurality of 
hybridoma cells each producing monoclonal antibodies; and 

(c) screening said /plurality of monoclonal 
antibodies to identify a monoclonal antibody which catalyzes 
said chemical reaction of interest. 



40. A catalytic ant/b©dy whiph can catalyze a 
chemical reaction of interest/ and which is elicited through in 
vitro or in vivo techniques by an antigen comprising the 
hapten of claim 33, said catalytic antibody having been 
prepared by a process comprising the steps of: 

(a) exposing cells capable of producing 
antibodies to said antigen anp thereby generating antibody 
producing cells; 

(b) hybridiziJhg said antibody producing cells 
with mecloma cells and thereby generating a plurality of 
hybridoma cells each producing monoclonal antibodies; and 

(c) screening said plurality of monoclonal 
antibodies to identify a monoclonal antibody which catalyzes 
said chemical reaction of interest. 
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f 



41. A method for producing catalytic antibodies 



r 



which can catalyze a chemical reaction of interest and which 
are elicited through in vitro or in vivo techniques by an 
antigen comprising the hapten of plaim 1, wherein said 
method comprises the steps of: 

(a) exposing ce ^rJ capable of producing 
antibodies to said antigen anq tjhereby generating antibody 
producing cells; 

(b) hybridizing /said antibody producing cells 
with myeloma cells and ther^fe^ generating^ plurality of 

in 

hybridoma cells each producing/ monoclonal antibodies; and 

(c) screening said plurality of monoclonal 
antibodies to identify a monoclonal antibody which catalyzes 
said chemical reaction of interest. 



42. A method for producing catalytic antibodies 
which can catalyze a chemical reaction of interest and which 
are elicited through in vitro or/ in vivo techniques by an 
antigen comprising the hapten of claim 26, wherein said method 
comprises the steps of: 

(a) expos ing/cefll's capable of producing 



antibodies to said antige: 
producing cells; 



thereby generating antibody 



(b) hybridi jiij/y said antibody producing cells 
with myeloma cells and thereby generating a plurality of 
hybridoma cells each prod/ucing monoclonal antibodies; and 
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(c) screening gsud plurality of monoclonal 
antibodies to identify a monoplpn^l antibody which catalyzes 
said chemical reaction of interest. 




43. A method for producing catalytic antibodies 
which can catalyze a chemical reaction of interest and which 
are elicited through in vitro or in vivo techniques by an 
antigen comprising the hapten of claim 33, wherein said method 
comprises the steps of: 

(a) exposing cells capable of producing 
antibodies to said antigen and thereby generating antibody 
producing cells; 

(b) hybridizing said antibody producing cells 
with myeloma cells and thereby generating a plurality of 
hybridoma cells each producing monoclonal antibodies; and 

(c) screening said plurality of monoclonal 
antibodies to identify a monoclonal antibody which catalyzes 
said chemical reaction of interest. 



44. A method for catalyzing the cleavage or 
formation of a peptide linkage /or an ester bond in a molecule 
comprising contacting said ^Ijch^ ^vfith ^an effective amount 
of a catalytic antibody elicited by an antigen comprising the 
hapten of claim 1. 



PL33.01 



-18- 





PATENT 

CMS 370068-2120 
5th Draft 
5/2/88 



45. A method for ce. 



talyzing the cleavage or 



formation of a peptide linkageLor an ester bond in a molecule 
comprising contacting said molecule with an effective amount 
of a catalytic antibody elicited by an antigen comprising the 
hapten of claim 26. 



46. A method for catalyzing the cleavage or 
formation of a peptide linkage or an ester bond in a molecule 
comprising contacting said molecule with an effective amount 
of a catalytic antibody elicited by an antigen comprising the 
hapten of claim 33. 



47. A method for cat/alyzing the cleavage or 



formation of a specific pep 
within a specific amino ac/d 
comprises contacting said 



linkage or an ester bond 
ruence of a molecule which 



cu 



ith an^e-f f ective amount 



of a catalytic antibody elifcited with a hapten of claim 1, 
said hapten having complijnentarity with said specific amino 
acid sequence . 



48. A method for catalyzing the cleavage or 
formation of a specific peptide/ linkage or an ester bond 
within a specific amino acid sequence of a molecule which 



comprises contacting said m< 
of a catalytic antibody e 



:ule with an effective amount 



'ted\with a hapten of claim 26, 



said hapten having complimei/tarity with said specific amino 
acid sequence . 
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49. A method for catalyzing the cleavage or 
formation of a specific peptide linkage or an ester bond 
within a specific amino adgf sequence of a molecule which 
comprises contacting sai^f rifcilecule with an effective amount 
of a catalytic antibody^licited with a hapten of claim 33, 
said hapten having compyimentarity with said specific amino 
acid sequence. 



50. A method for treating acquired immune 



deficiency syndrome by inhibit 
virus which comprises treating 
amount of a catalytic antibody 



claim 22. 



:.ng human immunodif iciency 
a patent with an effective 
elicited using a hapten of 



51. A method for treating acquired immune 
deficiency syndrome by inhibiting human immunodif iciency virus 
which comprises treating a parent with an effective amount of 
a catalytic antibody elicited/ using a hapten of claim 29. 



52. A method for treating acquired immune 

ill 

deficiency syndrome by inhibiting human immunodif iciency virus 



which comprises treating 



►at&nt with an effective amount of 



a catalytic antibody elaci/ued using a hapten of claim 33. 



53. A method for treating hypertension by 
inhibiting human renin ac/tivity which comprises treating a 
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patient with an effective amount of a catalytic antibody 
elicited using a hapten /of claim 23, 



54 . A methon for treating hypertension by 
inhibiting human reni A ac tivity which comprises treating a 
patient with an eLfeqtive amount of a catalytic antibody 
elicited using a/ hanften of claim 30. 



55., 



od for treating hypertension by 



inhibiting human renin activity which comprises treating a 
patient with an effective amount of a catalytic antibody 
elicited using a /napten of claim 33. 
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